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(54) IRRADIATION DEVICE FOR LASER BEAM 

(57)Abstract: 

PURPOSE: To provide an irradiation device for which a 
structure not using a cooling medium of a tip is 
adoptable and which has a small outside diameter 
particularly adequate for passage in the one conduit of 
an endoscope. 

CONSTITUTION: This irradiation device has an optical * 

fiber 10 and the substantially long tip 20 which exists in ^ ^^^^ ^^T^^^ I^L 

front of this optical fiber 10, receives the laser beam - * *' 

emitted from the front end of the optical fiber 10, passes 

this laser beam and emits the laser beam into the viable 

tissue of the object. A recessed hole on the front end 

side extending from the central part at the rear end face 

to the middle thereof is formed at the rear end of the tip 

20. The outside diameter of the optical fiber 10 has a 

relation smaller than the outside of the tip 20. The front end of the optical fiber 10 is exposed 
with a core 10A over a certain length. This exposed part is inserted into the recessed hole 22. 
The rear end of the tip 20 and the sheath part or clad part of the optical fiber 10 are integrated 
by a connecting means. This connecting means is not substantially projected from the outer 
periphery of the tip 20. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the irradiation equipment of the laser beam which treats to the animal tissue while 
contacting the exposure end face of a laser beam to an animal tissue Are ahead of an optical fiber and 
this optical fiber, and the laser light by which outgoing radiation was carried out from the head of said 
optical fiber is received. The real target which makes this laser light penetrate and does outgoing 
radiation of the laser light into the target body tissue is equipped with a long chip. In the back end 
section of said chip The concave hole to which a head side extends from the back end side center section 
to the middle is formed. The outer diameter of said optical fiber Have a relation smaller than the outer 
diameter of a chip, and, as for said optical fiber, the husk of the clad is carried out to the periphery 
enclosure of a core. It becomes the structure furthermore protected by the plastics sheath in this clad. A 
core is exposed covering a certain die length, and, as for the head of an optical fiber, this exposed part is 
inserted into said concave hole. It is irradiation equipment of the laser beam which the sheath parts or 
clad parts of the back end section of said chip and an optical fiber are unified by the connection means, 
and is characterized by this connection means not projecting from the periphery of a chip substantially. 
[Claim 2] The head of a chip is irradiation equipment of a laser light of the claim which is making the 
globular form substantially given in the 1 st term. 

[Claim 3] The head of a chip is irradiation equipment of a laser light of the claim substantially crooked 
in the shape of J character given in the 1st term. 

[Claim 4] A connection means is irradiation equipment of a laser light of a claim given in the 1 st term 
with which it consists of a heat-resistant barrel of thin meat, a part for the head flank of this barrel is 
inserted into said concave hole, the sheath of said optical fiber is inserted in a base barrel side, and the 
chip and the optical fiber are connected. 

[Claim 5] A connection means is irradiation equipment of a laser light of a claim given in the 1st term 
with which it consists of a heat-resistant barrel, and is inserted in the step by which a part for the head 
flank of this barrel was formed in the outside section of the back end section of said chip, the sheath of 
said optical fiber is inserted in a base barrel side, and the chip and the optical fiber are connected. 
[Claim 6] Irradiation equipment of the 4th term of the claim which has carried out caulking ****** of 
the base side to the sheath outside surface where the sheath of said optical fiber is inserted in a base a 
heat-resistant barrel side, or a laser light given in the 5th term. 

[Claim 7] Irradiation equipment of the 4th term of the claim which forms the concavo-convex section in 
alignment with a longitudinal direction in the base side inner surface of a heat-resistant barrel and by 
which the sheath of said optical fiber is pressed fit in the base side inner surface of said heat-resistant 
barrel, or a laser light given in the 5th term. 

[Claim 8] The joint with the chip by the side of the head of a heat-resistant barrel is irradiation 
equipment of a laser beam the 1st term of a patent claim, and given in the 2nd term joined by heat- 
resistant adhesives. 

[Claim 9] The 1st term of a patent claim applied to the outside surface of a chip with the binder with 
which heat absorption nature fine particles penetrate laser light, irradiation equipment of a laser beam 
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given in the 2nd term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the irradiation equipment of a laser beam used on the 
occasion of the therapy of the body or an animal tissue (only henceforth an organization or an animal 
tissue). 
[0002] 

[Description of the Prior Art] Irradiating a laser beam is performed in incision of the organization of the 
body, evapotranspiration, coagulation, etc., the usefulness is accepted, and it has come to be used 
widely. 

[0003] In this case, while containing the head of an optical fiber in ancient times in the electrode-holder 
member which consists of a metal barrel, the equipment which held the optical fiber by the electrode- 
holder member has been used for surgery without making the head of an optical fiber breathe out from 
an electrode-holder member. The end face of an optical fiber is optically connected with the source of 
release of a laser beam, makes an optical fiber transmit the laser beam from the generator of this laser 
beam, and irradiates a laser beam in an organization from the head of that optical fiber. 
[0004] Moreover, the head of an electrode holder was made to estrange from the front face of an 
organization, therefore an operation was performed on it by taking the non-contact method with which 
the head of an optical fiber is also made to estrange from the front face of an organization, and irradiates 
a laser beam in the organization chart side. 

[0005] However, since the part for an exposure and the head of an optical fiber have estranged in the 
case of this non-contact method, modification of few include angles of an electrode-holder member also 
brings about change of a big exposure part, and cannot irradiate an exact laser beam easily. Furthermore, 
since the laser beam which carried out outgoing radiation from the head of an optical fiber is decreased 
in atmospheric air, in order to make a necessary laser beam input for an organization, the thing of high 
power is needed as a generator of a laser beam. Consequently, enlargement of irradiation equipment and 
buildup of an installation cost were caused. 

[0006] In order to solve these problems, while this invention person usually arranges the contact tip 
made from a ceramic at the head of an optical fiber previously, and does incidence of the laser beam by 
which outgoing radiation was carried out from the head of an optical fiber to the back end of a contact 
tip, and letting this contact tip pass and carrying out outgoing radiation from the point of that contact tip 
It has come to be used widely with the advantage which proposes undergoing an operation, contacting 
the head of a chip in a candidate organization, can give an organization bigger energy than before even 
if it is the generator of the laser beam of the usefulness, especially low-power output, and is excellent in 
the positioning nature of an exposure part. 

[0007] On the other hand, although it is necessary to connect an optical fiber and a chip optically when 
taking this contact method, typically as that optical fiber and maintenance structure of a chip, it is the 
structure which connects by the attachment component concerning this invention persons proposal 
which holds an optical fiber and a chip in common as shown in U.S. Pat. No. 4,592,353 or No. 
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4,736,743, and supports this attachment component with an electrode holder. He is trying to change the 
part for an operation on the occasion of an internal medicine operation by carrying out longitudinal slide 
movement of this electrode holder from the outside of the body under observation of an endoscope by 
moving on the occasion of a surgical operation, while an operator grasps this electrode holder. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since outgoing radiation of the laser light is chiefly 
carried out from the head of an optical fiber and this is equivalent to the back end side of a chip in this 
contact process irradiation equipment The impact by the heat which is also as that of the laser beam of 
the back end side of a chip is great. The back end side of the chip For example, the path supplying water 
or coolant gas from the outside, and cooling or for that supply needs to be needed, for this reason it is 
necessary to prepare a said alignment-like barrel in the periphery enclosure of an optical fiber, and to 
constitute the path of the medium for cooling. This request is needed especially when enlarging the 
output of laser light. 

[0009] Now, although the whole equipment becomes thick and it can approve in the object for surgery 
in many cases, inserting in **** of an endoscope becomes difficult. Therefore, when using under an 
endoscope, it is desirable that it is below the size of a chip. 

[0010] On the other hand, although there is a case where do not carry out outgoing radiation of the laser 
light intensively from the head of a chip depending on the object part of an operation, but he wants to 
make laser light come out of and put also to the perimeter of a chip, it is difficult to carry out outgoing 
radiation of sufficient laser light to the perimeter of a chip with conventional equipment. 
[001 1] Therefore, the 1st object of this invention is to consider as the structure where the cooling 
medium of a chip is not used. 

[0012] The 2nd object is to offer irradiation equipment with a suitable small outer diameter especially, 
when letting one **** of an endoscope pass. 

[0013] Furthermore, the 3rd object is also to the perimeter of a chip to carry out outgoing radiation of 
the laser light. 

[0014] Components or member mark of other objects decreases, and they are to offer the irradiation 

equipment which cost reduces as a result. 

[0015] 

[Means for Solving the Problem] This invention for solving the above-mentioned problem and attaining 
the above-mentioned object In the irradiation equipment of the laser beam which treats to the animal 
tissue while contacting the exposure end face of a laser beam to an animal tissue Are ahead of an optical 
fiber and this optical fiber, and the laser light by which outgoing radiation was carried out from the head 
of said optical fiber is received. Thfe real target which makes this laser light penetrate and does outgoing 
radiation of the laser light into the target body tissue is equipped with a long chip. In the back end 
section of said chip The concave hole to which a head side extends from the back end side center section 
to the middle is formed. The outer diameter of said optical fiber Have a relation smaller than the outer 
diameter of a chip, and, as for said optical fiber, the husk of the clad is carried out to the periphery 
enclosure of a core. It becomes the structure furthermore protected by the plastics sheath in this clad. A 
core is exposed covering a certain die length, and, as for the head of an optical fiber, this exposed part is 
inserted into said concave hole. The sheath parts or clad parts of the back end section of said chip and an 
optical fiber are unified by the connection means, and it is characterized by this connection means not 
projecting from the periphery of a chip substantially. 
[0016] 

[Function] In this invention equipment, a chip and an optical fiber are connected with a connection 
means. 

[0017] In this case, the connection means does not project from the periphery of a chip. Therefore, as 
compared with the case where the outer diameter of a connection means is larger than the outer diameter 
of the conventional chip, the outgoing radiation equipment of the laser light of a small outer diameter is 
obtained. A connection means uses a barrel and heat-resistant adhesives. 

[0018] On the other hand, the concave hole to which a head side extends from the back end side center 
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section to the middle is formed in the back end section of a chip, and the point of an optical fiber is 
inserted in this. In this insertion section, the sheath and clad of an optical fiber were removed and the 
core is exposed. 

[0019] In the core part, outgoing radiation of the laser light which passes along an optical fiber is carried 
out not only from an apical surface but from a peripheral face. Outgoing radiation of the laser light by 
which outgoing radiation was carried out from the peripheral face of a core is carried out also from the 
perimeter of the side of a chip, and incidence is carried out to a candidate organization. Of course, 
incidence of the laser light by which outgoing radiation was carried out from the apical surface of the 
core of an optical fiber is carried out to a candidate organization from the apical surface of a chip toward 
the head of a chip, therefore, laser light - the outside surface of a chip — incidence is mostly carried out 
to a candidate organization from the whole, it migrates to the large range of a candidate organization, 
and warming and incision of an organization are attained. 

[0020] The air gap of the comparatively large volume arises between a concave hole and a core. As 
mentioned above, when carrying out outgoing radiation of the laser light only from the apical surface of 
an optical fiber, The impact by the heat which is also as that of the laser beam of the back end side of a 
chip is great, and the path supplying water or coolant gas from the outside, and cooling the back end side 
of that chip or for that supply needs to be needed, for this reason it is necessary to prepare a said 
alignment-like barrel in the periphery enclosure of an optical fiber, and to constitute the path of the 
medium for cooling. On the other hand, it is while the thermal shock over the back end side of a chip 
will decrease if outgoing radiation of the laser light is carried out from the exposed whole core 
according to this invention, Since the air gap of the comparatively large volume is constituted between 
the concave hole and the core, even if the inner surface of a concave hole generates heat, when an air 
gap can absorb the heat and turning on and off of the outgoing radiation of laser light is repeated, 
temperature lowering of the air in an air gap arises quickly at the time of the OFF, the temperature of the 
concave hole inner surface of a chip also falls as a result, and there is a function which buffers the 
thermal shock of a chip. Therefore, supply of the cooling medium for cooling a chip becomes 
unnecessary, and can miniaturize equipment. 

[0021] According to this invention, inserting into an endoscope becomes easy by the irradiation 
equipment of laser light being miniaturizable. 

[0022] An exoergic layer can be formed in the outside surface of a chip. For formation of this exoergic 
layer, it is suitable to use febrile fine particles, i.e., the fine particles which generate heat in response to 
laser light, for example, carbon, graphite, an iron oxide, manganese oxide, etc. Since these febrile fine 
particles do not have the coat organization potency force, applying using a binder is desirable. This 
binder can have a desirable thing with thermal resistance, and artificiality or nature cannot be asked, but 
sapphire, a quartz, glass, heat-resistant plastics, etc. can be used. In order to form a spreading layer, 
while distributing the coating liquid which makes febrile fine particles contain in the fused binder, or a 
binder in a proper dispersion-medium object, for example, alcohols, it is obtained by applying to a chip 
front face the coating liquid which made febrile fine particles contain. When not carrying out melting of 
the binder, after sprinkling this on a chip front face with febrile fine particles, it can obtain also by 
heating and carrying out thermofusion of the binder. Moreover, light-scattering powder with the rate of 
laser optical refraction higher than the construction material of a chip can also be made to contain in a 
spreading layer as occasion demands. As this light-scattering powder, artificiality or nature cannot be 
asked but what plated gold and the aluminum on a diamond, sapphire, a quartz, single crystal zirconium 
oxide, high-melting glass, heat-resistant plastics, or these front faces can be mentioned. 
[0023] 

[Example] This invention will become clearer by explanation of the following suitable examples. 
[0024] Figs. 1 - 3 show the 1st example, 10 is an optical fiber, it has core 10A and clad 10B, and the 
outside surface of clad 10B is protected by plastics sheath IOC. Clad 10B and plastics sheath 10C were 
removed, and the head of this optical fiber 10 is exposed. Incidence of the laser light from the laser light 
generator which is not illustrated is carried out to the back end of an optical fiber 10, and outgoing 
radiation of this laser light is carried out to it from the apical surface and peripheral face of core 10A 
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which exposed the optical fiber 10. 

[0025] The chip 20 is formed in order to treat by contacting to a candidate organization. 
[0026] This chip 20 does not ask artificiality or nature, but it is Plastic solids, such as a diamond, 
sapphire, a quartz, single crystal zirconium oxide, high-melting glass, and heat-resistant plastics, and the 
concave hole 22 to which a head side extends from that back end side 21 center section to the middle is 
formed in the back end section of that chip 20. The outer diameter of a chip 20 is larger than the outer 
diameter of an optical fiber 10. 

[0027] Into said concave hole 22, the core 10A part of an optical fiber 20 is inserted. 
[0028] Moreover, the back end section of a chip 20 and sheath 1 0B of an optical fiber 10 are unified by 
the connection means. In this 1st example, the heat-resistant barrel 30 is used as a connection means. As 
a heat-resistant barrel 30, a stainless steel pipe can be used, for example. A part for the head flank 3 1 of 
this barrel 30 is inserted in the step 23 formed in the outside section of the back end section of a chip 20, 
and sheath 10C of an optical fiber 10 is inserted in a part for the base flank 32 of a barrel 30, and the 
chip and the optical fiber are connected. It is made to unify by press fit, and also a part for a step 23 and 
the head flank 31 of a barrel 30 is joinable with heat-resistant adhesives, for example, ceramic system 
adhesives. The connection to sheath 10C of the part for the base flank 32 and the optical fiber 10 of a 
barrel 30 can aim at connection with the so-called caulking 33 which makes it stuck to sheath 10C of an 
optical fiber 10 by pressure for a part of base flank [ 32 ] as shown in drawing 1 besides press fit. On the 
other hand, the above-mentioned exoergic layer can be formed to the whole outside surface of a chip 20, 
or Z field of only the point of a graphic display. 

[0029] Thus, in the irradiation equipment of the constituted laser light, outgoing radiation of the laser 
light which has passed along the optical fiber 10 is carried out not only from an apical surface but from a 
peripheral face in the exposed core 10A part. Outgoing radiation of the laser light by which outgoing 
radiation was carried out from the peripheral face of core 10A is carried out also from the perimeter of 
the side of a chip 10, and incidence is carried out to a candidate organization. Of course, incidence of the 
laser light by which outgoing radiation was carried out from the apical surface of core 1 OA of an optical 
fiber 10 is carried out to a candidate organization from the apical surface of a chip 20 toward the head of 
a chip 20. therefore, laser light - the outside surface of a chip 20 - incidence is mostly carried out to a 
candidate organization from the whole, it migrates to the large range of a candidate organization, and 
warming and incision of an organization are attained, as mentioned above ~ the case where an exoergic 
layer is formed to Z field - mainly - the formation part of the exoergic layer - setting - the incision to 
an organization, or warming — a fiinction demonstrates. 

[0030] Figs. 4 and 5 are what showed the 2nd example, and form flection part 20B in a part for the point 
of chip 20A. The above-mentioned exoergic layer can also be formed to this flection part 20B. In the 
connection means in this 2nd example, a part for the point 31 of a barrel 30 is inserted into the concave 
hole 22. It is made to unify by press fit on the occasion of this insertion, and also is also joinable with 
heat-resistant adhesives. 

[0031] Drawing 6 is the application of the example of drawing 1, is forming concavo-convex section 
32a and pressing an optical fiber 10 fit in the inner surface for the base flank 32 of a barrel 30, or it is a 
screw-like, and is an example which plans an omission stop. 

[0032] Without using a barrel 30, the outside surface of clad 10B and the 22nd page of the concave hole 
of a chip 20 are directly joined with the heat-resistant adhesives 40, and drawing 7 is made to unify. 
[0033] In this invention, the connection means 30 shall not project from the periphery of Chips 20 or 
20A substantially. 

[0034] In for internal medicine, the irradiation equipment of the laser light of this invention can be 
inserted as it is into **** of an endoscope, and can be used. When using for surgery, fitting is carried 
out to the point of the tubed electrode holder which does not illustrate the step for the base flank 32 of a 
barrel 30, and it can use, grasping the electrode holder. 

[0035] In addition, in this invention, the configuration of the point of a chip can be made into others and 
a proper configuration, although the thing from which the head became a globular form, and the head 
were crooked like the aforementioned example. 
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[0036] 

[Effect of the Invention] While being able to consider as the structure where the cooling medium of a 
chip is not used according to this invention, the above passage, when letting one **** of an endoscope 
pass, irradiation equipment with a suitable small outer diameter can be offered especially. And an 
advantage, like outgoing radiation of the laser light can be carried out is ************ a j so t0 ^ e 
perimeter of a chip. 



[Translation done.] 
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(54) IRRADIATION DEVICE FOR LASER BEAM projected from the outer periphery of the tip 20. 



(57) Abstract: COPYRIGHT: (C)1995,JPO 

PURPOSE: To provide an irradiation device for which a 
structure not using a cooling medium of a tip is 
adoptable and which has a small outside diameter 
particularly adequate for passage in the one conduit of 
an endoscope. 

CONSTITUTION: This irradiation device has an optical 
fiber 10 and the substantially long tip 20 which exists 
in front of this optical fiber 10, receives the laser 
beam emitted from the front end of the optical fiber 10, 
passes this laser beam and emits the laser beam into the 
viable tissue of the object. A recessed hole on the 
front end side extending from the central part at the 
rear end face to the middle thereof is formed at the 
rear end of the tip 20. The outside diameter of the 
optical fiber 10 has a relation smaller than the outside 
of the tip 20. The front end of the optical fiber 10 is 
exposed with a core 10A over a certain length. This 
exposed part is inserted into the recessed hole 22. The 
rear end of the tip 20 and the sheath part or clad part 
of the optical fiber 10 are integrated by a connecting 
means. This connecting means is not substantially 
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